Atrial natriuretic peptide induces acrosomal exocytosis in bovine spermatozoa.
The induction of acrosomal exocytosis in capacitated bull spermatozoa by atrial natriuretic peptide (ANP) was studied in vitro. ANP markedly stimulated acrosomal exocytosis in a calcium-dependent manner. Typically, ANP exerts its action via activation of the ANP receptor (ANPR-A), a particulate guanylyl cyclase-linked receptor, and subsequent formation of guanosine 3',5'-cyclic monophosphate (cGMP). We found that the ANP-induced acrosome reaction was inhibited by the competitive ANPR-A receptor antagonist-anantin, indicating a receptor-mediated effect. We could mimic the effect of ANP on the acrosome reaction by using 8-bromo-cGMP, suggesting that cGMP may serve as a signal transducer mediating the acrosome reaction. Indeed, the ANP-induced acrosome reaction was associated with elevation of cGMP levels. cGMP can also be formed by activation of the soluble form of guanylyl cyclase. Sodium nitroprusside (SNP) stimulated cGMP accumulation and acrosome reaction of capacitated spermatozoa. Thus ANP and the nitric oxide-releasing compound SNP, via activation of guanylyl cyclase (the former activating the particulate and the latter activating the soluble form of the enzyme), may play a significant role in the induction of the acrosome reaction.